This paper examines how various private patrons intervened to support research in gravitational physics from the late 1940s through the early 1960s. Our analysis centers primarily on two wealthy and eccentric businessmen, Roger Babson and Agnew Bahnson, and their efforts to galvanize the study of gravitation. Not only did these patrons provide generous funding at a time when the subject of gravitation received few other institutional sources of support; they also helped to knit together a research community. Moreover, we trace the evolution of their patronage efforts, as scientists and patrons revised their arrangements to address what came to seem weak or ineffective features of the original efforts. These unusual philanthropic efforts played an outsized role in spurring what has been called the renaissance of general relativity during the middle decades of the twentieth century.
INTRODUCTION
In a remarkable burst of creativity, Stephen Hawking produced a string of new insights into gravitation and the structure of spacetime between the mid-1960s and the mid-1970s. During those years he (along with Roger Penrose) clarified the conditions that would lead, inexorably, to the collapse of matter into a black hole. He also demonstrated (in his words) that ''black holes ain't so black'': subtle quantum-mechanical effects should make black holes glow with what is now known as ''Hawking radiation.'' Physicists often tout these results as products of the ''renaissance of relativity'': the resurgence of interest during the middle decades of the twentieth century in Albert Einstein's general theory of relativity, his elegant theory of gravitation. The people who founded the Gravity Research Foundation soon after World War II aimed to catalyze research in gravitation. They were dissatisfied-at times dismayed-by the lack of effort they saw academic physicists or their government sponsors devoting to the subject. Before long, they were joined by other private donors and industrial partners, each of whom sought to build a steady infrastructure for research in gravitation.
As historians have documented, Einstein's general theory of relativity suffered a curious fate. Having catapulted to worldwide attention after the famous 1919 eclipse expedition-on the basis of which British astronomers, led by 1. Hawking described much of this research in his popular book, A Brief History of Time (New York: Bantam, 1988), chap. 7 of which is entitled, ''Black holes ain't so black.'' See also, e.g., Clifford Will, Was Einstein Right? Putting General Relativity to the Test (New York: Basic Books, 1986), 11-12.
2. Hawking's prize-winning essays are available at http://www.gravityresearchfoundation.org (accessed 11 Sep 2017), and include Hawking, ''The gravitational collapse of the universe'' (2nd prize, 1965), ''Singularities in space-time'' (3rd prize, 1966), ''On gravitational collapse and cosmology'' (2nd prize, 1968), ''The creation and annihilation of matter by a gravitational field'' (5th prize, 1969), ''Black holes'' (1st prize, 1971), and ''Black holes aren't black' ' (3rd prize, 1974) . In most of these cases, the corresponding peer-reviewed articles were submitted to journals several months after the essays had been sent to the Gravity Research Foundation.
Historians have pored over the formative years of general relativity, as Einstein and a circle of colleagues expanded upon and adapted Einstein's original work in the 1910s and 1920s. Much less is known about the dynamics of the later period: how and why a subject that had been neglected for decades became such a thriving topic of research. 6 As we document here, a significant part of the work that blossomed into the ''renaissance of relativity'' by the 1960s emerged from networks and institutions that were sustained primarily by private patronage.
Two wealthy, eccentric businessmen-Roger Babson and Agnew Bahnson-played outsized roles. Babson founded the Gravity Research Foundation in 1948; within a few years, Bahnson took up similar efforts, bankrolling the first dedicated research center for gravitation in the United States. When industrial firms and federal agencies like the U.S. Air Force turned their attention to gravitation during the 1950s and early 1960s, their efforts were often in conjunction with-and subsidiary to-those of the private patrons. These industrial and federal initiatives, in turn, had quite significant international effects, enabling, for example, young researchers to move between the then-small islands of activity in gravitational physics, and funding some research projects outside the United States.
Efforts of philanthropists like Babson and Bahnson stand at odds with our usual understanding of physics after World War II. The story of postwar physics in the United States has often been told-and told well-as a narrative about a surge in federal spending on basic research, nearly all of which came from defense-related agencies. By 1953, as Paul Forman has shown, spending on non-mission-oriented research in the physical sciences was twenty-five times greater than it had been in 1938 (in constant dollars). In 1949, 96 percent of those funds came from the Department of Defense and the Atomic Energy Commission. By 1954-four years after the establishment of the civilian U.S. National Science Foundation-the proportion of physical-science funding from defense-related agencies had risen to 98 percent. 7 The federal windfall drove a ''big science'' boom in particle accelerators and nuclear reactors, which in turn steered ever more researchers toward subfields like nuclear physics and solid-state physics-subjects that policymakers and scientific advisors deemed most relevant to the nation's needs during the Cold War. 8 Gravitation remained a low priority for federal officials amid wartime mobilization and the exigencies of the early Cold War. Support from patrons like Babson and Bahnson thus proved critical. In addition to providing funds, Babson and Bahnson sought to mobilize their considerable personal networks in an effort to knit the nascent research community together.
On the other hand, neither Babson nor Bahnson had significant scientific training, and each enjoyed enthusiasms-such as dreams of anti-gravity machines or flying saucers-that often set them at odds with the physicists they sought to support. Although at times these different views lent levity to the search for levitation, the patrons' and scientists' competing ideas about gravity and about how best to foster its study sometimes led to friction. Leading physicists strove to apply lessons learned from some early ventures when crafting new institutional arrangements-akin to other efforts at that time to broach productive partnerships between amateur and professional researchers, such as astronomers' ''Operation Moonwatch.'' Important elements of the renaissance of relativity-especially contributions rooted within the United States-were put into motion with funding and support that bore little relation to the typical ''big science'' endeavors that have dominated the historical literature on postwar physical sciences. We focus on a series of productive, if unexpected, interactions between experts in gravitation and their colorful, private patrons. The means of support that these groups forged hearkened back to interwar patterns of support, and presaged more recent philanthropic trends in the support of basic research in the United States and around the world since the end of the Cold War.
10

THAT DRAGON GRAVITY: ROGER BABSON AND THE GRAVITY RESEARCH FOUNDATION
Just two years after he established the Gravity Research Foundation, Roger Babson recorded within his twice-revised autobiography his ''disappoint [ment] with the attitude taken by many college professors and engineers in conjunction with'' the study of gravitation. ''The mention of gravity too often brings a smile as if the inquiry were not taken seriously,'' he added. 11 The Gravity Research Foundation aimed to change that.
The foundation's first task was to build a library that would contain the world's most comprehensive collection of gravity-related materials; Babson and foundation president George M. Rideout expected to gather hundreds of thousands of titles. Drawing liberally on Babson's funds, price seemed to be no object, as they sent orders far and wide to university presses and used-book dealers searching out titles. They also scoured the card catalogs at Harvard, the Massachusetts Institute of Technology, and the U.S. Library of Congress for references to order. The library would be free and open to all interested parties, students and laypeople as well as university professors.
Next, the foundation would operate as a ''free clearing house'' of information, working as a go-between by putting various researchers with common interests in touch with each other. Continuing with this goal, Babson soon instituted special annual conferences under the foundation's banner, held in New Hampshire each August, to stimulate student interest in gravity and to further increase discussion and contact among people pursuing the study of gravitation.
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Most famously, the Gravity Research Foundation inaugurated its annual essay contest in 1949. During the first decade, the foundation gave out an average of nearly $2,000 each year in prize money for award-winning essays. First prize alone carried the handsome sum of $1,000, about equal to a graduate student's annual stipend at the time. The foundation then printed copies of each year's first-prize essays and distributed them widely. Raymond Birge, while department chair of Berkeley's department of physics, wrote in for his department's copy of the essays in 1955.
14 In the mid-1950s, foundation president Rideout reported that collections for the gravity library were proceeding well. ''More than half of this material [in the library] has been written in the last six years, largely due to the efforts of the Foundation. '' 15 In 1958, Rideout could report with pride on the foundation's progress during its first decade. Whereas it had received an average of 25 letters per week during its first year of operation, the foundation was processing over onehundred times as much correspondence by 1958. The twenty-two attendees at the foundation's first conference on gravity, in 1951, could hardly have imagined the crowd of 280 people attending the 1958 summer conference. The essay contest routinely drew over one hundred submissions each year, and within its first decade, winners included rising stars in the field as well as leading figures, such as Bryce DeWitt (1953) Riding the excitement of their first-decade celebrations, the foundation made a number of gifts and grants to various colleges and universities, including a series of $5,000 donations and gifts of $12,000 in stocks (together worth about $140,000 in 2018 dollars). The physics department at Tufts University, for example, received one such grant from the foundation in 1961. As Rideout assured Babson and the other members of the foundation's Board of Trustees, gravity was by then taken seriously by some of the nation's top physicists, and the foundation could take pride in spurring the transition.
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The block grant to Tufts-which helped to establish the Tufts Institute of Cosmology, and which provides financial support for the Institute to this day-reveals much about Babson's eccentricities, as well as his goals in establishing the Gravity Research Foundation. Along with the grant came a literal block: a large, engraved stone monument, bearing the inscription that the monument is ''to remind students of the blessings forthcoming when a semi-insulator is discovered in order to harness gravity as a free power and reduce airplane accidents.'' Until such a day, the sheer bulk of the stone was meant to inspire students and faculty to study gravitation, in hopes of discovering some anti-gravity effect that would make it simple to move such a massive object. (The foundation donated thirteen such monuments to various colleges and universities during the early 1960s.) Campus legend at Tufts has it that from time to time, groups of fraternity brothers band together at night to move the 2,000-pound monument to different locations on campus, working like anti-gravity's little elves. These days, the director of the Tufts Institute of Cosmology anoints new PhDs by dropping an apple on their heads beside the Babson stone (Fig. 1) .
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17. GRF annual reports in GRF, Box 2, Folder 9. The grant to Tufts University is reported in Jay Chrepta, ''Antigravity: Without gravity, planes would never crash,'' Tufts Criterion (Alumni Magazine), Winter 1991, p. 10, a copy of which may be found in GRF, Box 2, Folder 9. Ms. Sherri Kelley of the Tufts University Archives confirmed the university's receipt of the funds: personal communication to David Kaiser, 25 Jun 1999. The foundation made a similar donation in 1961 to Hobart and William Smith College, in Geneva, New York. Perhaps coincidentally, the head of the chemistry department at Hobart and Smith was the son of one of the foundation's board of directors.
18. Photographs and press releases related to the grants and monuments available in GRF, Box 3, Folder 2. Babson's obsession with gravitation-and his hopeful quest for antigravity-had deep roots. Born in Gloucester, Massachusetts, in 1875, he grew up among merchants and sailors in the coastal town. His older sister drowned in 1893, when Babson was a teenager. He later recounted the episode in one of the first pamphlets published by the Gravity Research Foundation, entitled, ''Gravity: Our Enemy Number One.'' ''Yes, they say she was 'drowned,''' he wrote, ''but the fact is that, through temporary paralysis, or some other cause (she was a good swimmer) she was unable to fight Gravity which came up and seized her like a dragon and brought her to the bottom.'' A half century laterjust one year before he established the Gravity Research FoundationBabson's grandson also drowned: ''that 'dragon' Gravity came up and snatched Michael!,'' he lamented in the same pamphlet. 
21.
Babson explains that he designed his firm's ''Babsonchart'' method for predicting stock price variations based on Newton's third law. The Babsonchart tracked more than simple time series for stock prices. Rather, Babson crafted an ''equal area law'' (akin to Keplerian astronomy), such that the area of a given stock's price above some average line when plotted over time would be balanced by an equal area below the line. During the 1930s, buoyed by what he considered a Newtonian key to his financial success, Babson and his wife Grace began to collect rare books and manuscripts that Newton himself had owned and annotated. Their collection of Newtoniana quickly grew to be the third-largest in the world, surpassed only by the collections of Cambridge University and the Royal Society. The Babsons also purchased what was purported to be a sapling from the apple tree in Woolsthorpe, England, under which young Newton had pondered universal gravitation; and they purchased the living room from Newton's London apartment-wooden wall boards and all-and had it shipped to the business college that Babson had founded, adjacent to the grounds of his market analysis company, in Wellesley, Massachusetts.
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After the war, Babson's interest (even obsession) with Newton and gravitation took on additional, Cold War shadings. He began to speak in grand terms of his dream of ''harnessing gravity.'' A partial insulator of gravity, he reasoned, would enable engineers to mass-produce highly efficient power generators, offering free and limitless electrical power. ''Such power,'' early pamphlets from the Gravity Research Foundation noted, ''would probably be the greatest single factor in bringing about world peace by eliminating the strongest cause of rivalry between nations.'' They would also be a boon to investors, Babson reasoned: power companies would operate with such low costs that dividends to stockholders would jump (Fig. 2) .
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He became so concerned about the next war that he located the headquarters for his new Gravity Research Foundation in the tiny town of New Boston, New Hampshire. Babson had consulted with experts at MIT about the likely zone of destruction, should a nuclear bomb be detonated over Boston. They suggested that a distance of sixty miles from ground-zero should be safe. So Babson consulted a map and noticed that New Boston lay almost exactly sixty miles north of Boston-and proceeded to purchase several office buildings and two hundred acres of land in the small New Hampshire town. Sensing another good business opportunity, Babson began to offer document storage in New Boston for other corporations' critical paperwork, to aid in maintaining operations following a nuclear attack. One more reason to encourage scientists to search for anti-gravity: in the nuclear age, the threat of things falling from the sky grew more menacing than ever (Fig. 3) .
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Babson's quest for an insulator of gravity shared some keywords in common with professional physicists' leading-edge ideas, though Babson tended to short-circuit their complicated arguments. Early in January 1950, for example, Time magazine ran a profile of Babson and the foundation's new essay contest. On that same page, the magazine published a separate news item about Albert Einstein's latest attempt to craft a ''generalized theory of gravitation''-part of his decades-long effort to find some unified field theory-that would reveal intimate connections between gravitation and electromagnetism. ''Since both electromagnetism and gravitation are properties of matter,'' the Time reporter noted in the story about Einstein's latest work, ''scientists are sure that they must be connected somehow.'' As physicists like Einstein, Hermann Weyl, and Peter Bergmann pondered analogies and possible mathematical relationships between gravity and electromagnetism, Babson simply closed the loop: in his mind, gravitation must simply be a form of magnetic attraction. And, the MIT alumnus reasoned, if gravity is simply magnetism, then perhaps it could be shielded. The hunt for anti-gravity shaped all of the Gravity Research Foundation's early endeavors. If Babson's goal remained clear, however, the best route to achieve it was not. In the early years, the Gravity Research Foundation efforts were rather scattershot and amateurish. In setting up the new gravity library, for example, foundation officials made little effort to distinguish between works treating the theory of gravitation from nineteenth-century analyses by the U.S. Coast and Geodetic Survey of specific features of the Earth's gravitational field. Showmanship seemed at least as important as scholarship. At one point, for example, Babson instructed the foundation's librarian to make sure a copy of Newton's Principia was on display in the gravity library:
We should have now at New Boston an English translation-any editionthe latest is probably the most accurate-of that book by Newton in which he gives his Laws of Gravity. Reporters and others who come to New Boston want to see it! I care not for the physical condition of the book. The older it looks, the more it will appeal to any curious visitors. Please get me such a copy and send it to New Boston and notify me when you send it. 27 Likewise, Babson built a ''Thomas Edison Bird Museum'' near the foundation headquarters in New Boston-with 5,000 specimens-after his friend, Edison, suggested that birds' wings likely contained some sort of gravitational absorber; for how else could one account for birds' remarkable aerodynamic lift? 28 Babson also aimed to conquer gravity through teamwork and networking. Foundation board member Charles Birdseye (of frozen-food fame) informed the other board members that he had found his own invention for freezing foods serendipitously. Birdseye predicted that if gravity-absorbing materials were ever found, it may be by accident. So the foundation undertook an annual letter-writing campaign to several thousand industrial laboratories across the United States, asking if anything new had been discovered that year that might impact the search for anti-gravity. Babson also purchased control of a Washington, D.C.-based firm, Invention Incorporated, which maintained staff in the U.S. Patent Office scanning newly issued patents. Under Babson's control, the firm kept special watch for gravity-related developments. Meanwhile, Babson also dabbled in patent medicines, pushing a remedy called Priscolene-which he nicknamed ''gravity pills''-that were purported to help ease the aches of sore legs. 29 Time reported in 1950 that a leading shoe manufacturer had offered Babson $100,000-more than $1 million in 2018 dollars-for ''something that can be put into the sole of a shoe to insulate against gravity,'' while rug manufacturers purportedly sought clues from Babson for how to produce ''flying carpets. '' 30 The instructions for the annual essay contest likewise kept the focus squarely on anti-gravity in the early years, stipulating that prizes would go to the best 1500-word essays (a) on the possibilities of discovering some partial insulator, reflector, or absorber of gravity, or (b) on the possibilities of discovering some alloy, the atoms of which can be agitated or re-arranged by gravity tension to throw off heat, or (c) on the possibilities of discovering some alloy the temperature of which can be affected by gravity waves. 31 Babson was delighted with the first year's entries-''it was just like opening Christmas presents,'' he enthused to the Time reporter-but soon the foundation needed to remind entrants of the rules. Foundation president George Rideout complained within his second annual report that ''we will not accept any essays simply on the subject of Gravity. Some of them sound just like a textbook. We are insisting on adherence to the subject, namely, the objective of discovering some partial insulator, reflector, or absorber of gravity. '' 32 Only after the first set of essays had been submitted did Babson acknowledge that the foundation would need some sort of review panel to select winners. Time reported that one of Babson's business partners had advised Babson to ''get a professor to look them over. That will take the smell off it.'' Babson proceeded to do just that, leaning on his instincts as a New England entrepreneur. First he tapped his neighbor, a medical physicist who lived near Babson in Wellesley, Massachusetts, and taught at Simmons College in downtown Boston (and who had no particular expertise in gravitation). Next Babson expanded the reviewing to a trio of local contacts, including a physics professor at the University of New Hampshire, the head of the science department at Keene Teachers College, and a physicist and executive secretary of the State Teachers Association in Concord, New Hampshire. Though none had ever published research on gravitation, their scholarly affiliations and close proximity to the foundation's headquarters in New Boston likely appealed to Babson.
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Foundation president Rideout concluded his 1952 annual report with pride, writing that the ''foundation is now accepted as a dignified organization performing a service sorely needed since the days of Sir Isaac Newton.'' That same year, however, popular science writer Martin Gardner published a stinging parody of Babson and the Gravity Research Foundation, lumping the foundation together with parapsychologists and dowsing enthusiasts in his bestselling book, In the Name of Science.
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Despite Gardner's critique, the allure of the large prize money for the annual essay contests convinced some budding young experts to play along. Stanley Deser and Richard Arnowitt, for example, submitted an essay on ''The new high-energy nuclear particles and gravitational energy,'' which received first prize in 1954. Deser and Arnowitt would each soon emerge as renowned leaders in the study of classical general relativity and its potential quantization. At the time, they were postdocs at the prestigious Institute for Advanced Study in Princeton, New Jersey-Einstein's home institution-having recently completed their doctorates under Julian Schwinger's tutelage at Harvard.
As Deser later recalled, ''being a postdoc at the Institute put a lot of pressure'' on people. He and Arnowitt ''need[ed] something to break it up. So we thought it would be funny to write a paper'' for the Gravity Research Foundation contest-as a fun diversion, ''a lark,'' never expecting to win. 35 When their essay did win, it became headline news. The New York Herald-Tribune ran a front-page story about Deser's and Arnowitt's prize-winning essay, playing up the young physicists' affiliation with the Institute for Advanced Study. The director of the Institute, J. Robert Oppenheimer, was not happy about the sudden associations with Babson's group. Deser was quick to apologize to Oppenheimer, writing that ''the sin of the entry was to win, when it was only meant to entertain; and the acceptance of the prize was motivated partly through need, and partly because there seemed no harm in accepting it from Babson on the publicly stated terms of the contest. '' 36 Deser suggested to Oppenheimer that he and Arnowitt could write a letter to the Herald-Tribune to clarify that the essay had nothing to do with their work at the Institute; but Deser figured such a course of action would only backfire, generating more unwanted publicity:
Such little experience as I have had with publicity inclines me to the view that it might be wisest, since there has apparently been little echo of the articles, to forget the whole thing; scientists would either laugh at the joke (as people at Princeton did when they heard we had won with that essay) or dismiss it as another example of garbled science reporting. The non-scientific public, I would imagine, skim all rocket-to-the-moon stuff and then forget it. Still, the episode stuck with Oppenheimer, who had recently experienced his own strong dose of unwanted publicity. Just a few months earlier, the Atomic Energy Commission had leaked the 1,300-page transcript of the personnel security board review of Oppenheimer's fitness to maintain top-secret security clearance and to advise on nuclear weapons projects; Oppenheimer knew, as the young postdocs perhaps did not, the power of unwelcome associations. Writing to recommend Deser for a faculty position two years later, Oppenheimer noted that ''[h]e and Arnowitt competed for and won a prize from the Babson Institute with an essay on gravitation which I should charitably characterize as a hoax, and they accepted the prize money. This has bothered me, though many colleagues regard it as a good joke. '' 38 While Deser and Arnowitt's essay was generating news, Martin Gardner published an updated edition of his book. His criticism of Babson and the Gravity Research Foundation was unflinching, writing that the foundation was ''perhaps the most useless scientific project of the twentieth century.'' The problem, in Gardner's diagnosis, stemmed from letting Babson-generous and well-intentioned, to be sure, but scientifically naive-call the shots. ''There is surely a touch of pride in [Babson's] refusal to accept advice from competent physicists on how money could best be spent for the good of science and humanity. '' 39 Others quickly came to share that view, which shaped their next efforts to forge a productive relationship between experts in gravitation and private patrons. recently completed his PhD at Harvard under Julian Schwinger, and followed his graduate studies with a postdoctoral fellowship at the Institute for Advanced Study in Princeton. There, however, the similarities came to a temporary halt.
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Deser and Arnowitt had each specialized in quantum electrodynamics and related techniques for theoretical high-energy particle physics during their graduate training, and only later came to make their marks in the field of gravitation. Following their postdoctoral study, they quickly proceeded to faculty positions at elite universities in the northeastern United States, Oppenheimer's concerns about their dabbling with the Gravity Research Foundation notwithstanding. 41 DeWitt, on the other hand, struggled to find a comparable position.
DeWitt had focused his 1949 dissertation on efforts to quantize the gravitational field-in effect, to try to find a quantum-mechanical version of Einstein's general relativity-at a time when such topics fell far outside the physics mainstream. DeWitt's chosen research topic did not help his prospects on physicists' academic job market. After his brief stay at the Institute in Princeton, he accepted a fellowship to study at the then-new Tata Institute for Fundamental Research in Mumbai, India-taking him further from the mainstream of American physics at the time-and quickly grew disheartened about his career prospects. In the fall of 1951, he wrote to various physics departments in the United States that might be looking to hire a young theoretical physicist:
Owing to the difficult and tedious nature of research in gravitational theory, and also owing to the apparent complete lack of any immediate practical application of its results, I was, until recently, strongly resolved to discontinue further work along these lines and to turn my attention elsewhere. A conversation I had with F. J. Dyson this summer, however, has left me with somewhat altered views. He stressed to me the urgent need for workers in field theory who have a thorough understanding of gravitational theory and its problems. Dyson's advice had buoyed DeWitt, convincing him to stick with the topic of gravitation, though still no job offers materialized. Finally, in desperation, DeWitt accepted a position at the Livermore Laboratory in California. The laboratory had just opened in 1952, having been founded, at physicist Edward Teller's urging, to accelerate the nation's efforts to develop hydrogen bombs. 43 One year into his position at Livermore, DeWitt spotted an announcement for the annual essay contest organized by the Gravity Research Foundation, and decided to give it a try. As he later recalled, he noticed the contest announcement just before the deadline to submit, so he stayed up all night, writing out his 1,500-word essay by hand-since the contest rules did not yet stipulate that entries needed to be typed!-and managed to get his essay to the post office just in time. His entry won first prize in 1953; he later cooed that it had been ''the easiest $1000 I ever made. '' 44 In his essay on ''New directions for research in the theory of gravitation,'' DeWitt flatly rejected any possibility of finding insulators, absorbers, or reflectors of gravity in the context of general relativity, because Einstein's field equations are inherently nonlinear (unlike the linear equations that govern electromagnetism). But he went on to consider some of the features that might be found in an extended theory. Once gravity had been quantized successfully, DeWitt argued that it would be ''welded into a single entity along with electromagnetic and meson fields.'' Within such a new theory, ''in which one field cannot be distinguished from another, and a broadening of the term 'gravity' becomes inevitable,'' he wrote, then ''one may well anticipate being able to 'harness gravity.''' The carrot for old Roger Babson was a clever workaround, and it worked. DeWitt's send-up of anti-gravity devices shared the same irreverence as Deser and Arnowitt's winning essay. In his conclusion, however, DeWitt struck a more serious tone. Echoing his 1951 letter to department heads, DeWitt warned that young physicists would likely lose interest in the subject of gravitation unless the prospects for such research could be improved. ''External stimuli will be urgently needed in the near future to encourage young physicists to embark upon gravitational research in spite of the odds. '' 46 That last part, about the need for ''external stimuli,'' caught the attention of George Rideout, president of Babson's Gravity Research Foundation. Rideout, in turn, had been in touch for a few years with another wealthy businessman, Agnew Bahnson, Jr., who, like Babson, was eager to help support the study of gravitation. Bahnson, who was based in Winston-Salem, North Carolina, began attending the annual Gravity Research Foundation ''Gravity Day'' conferences in New Hampshire, and often compared notes with Rideout about promising prospects. After DeWitt won the 1953 essay contest, Rideout suggested that Bahnson contact him. industrial air-conditioning manufacturing. An amateur composer, he had already become a generous patron of the arts in the Winston-Salem area before turning his sights on scientific research (Fig. 4) . 49 Bahnson had been a licensed small-craft pilot since his mid-twenties, and remained fascinated by air travel. Yet what had long been a youthful preoccupation for him had recently taken on ominous overtones, as he explained to DeWitt. Not only would anti-gravity technology ''change our whole concept of transportation, even more radically than the development of the automobile or airplane itself'':
It will probably also have broad repercussions in international relations and the entire concept of both trade and political associations between men all over the earth. One fearful note is seen in the accelerated development of weapons both in the nations of the free world and in the Communist dominated areas in that we are undoubtedly not alone in dreaming of such a mechanism and I believe it is a foregone conclusion that the Communist scientists are working along these lines already. 50 Bahnson believed it was time to act.
Bahnson had read DeWitt's essay for the Gravity Research Foundation with care, and acknowledged DeWitt's caution that (as Bahnson paraphrased), ''a great deal of theoretical background must be given to the study of gravity before anything practical can be developed.'' But in the hope that DeWitt was not too reticent about conceiving a future step ''from the theoretical into the practical''-and at Rideout's suggestion-Bahnson wanted ''to lay a few hopes at your threshold for consideration.'' In particular, Bahnson wondered if DeWitt might consider taking a five-year, soft-money position (funded by Bahnson) at the new nuclear physics laboratory at Rayleigh, to concentrate on gravitational theory. Bahnson assured DeWitt that both Bahnson and the director of the Rayleigh laboratory (with whom Bahnson had already been in contact) agreed that ''basic research must be done [on gravitational theory] before we can turn our specific attention to the anti-gravitational aircraft project. '' 51 As DeWitt later recalled, he and his wife Cécile DeWitt did not know what to make of Bahnson's letter. (Cécile DeWitt, née Morette, was an accomplished mathematical physicist whom Bryce had met and courted when they were both postdocs at the Institute for Advanced Study. At the time, Cécile was better known in the field than Bryce. Indeed, in the early days of their marriage, Wolfgang Pauli referred to Bryce as ''Mr. Morette.'') Though Bryce DeWitt was eager to leave the weapons laboratory at Livermore and begin an academic career, Bahnson's letter seemed too strange to take seriously. He ignored Bahnson's letter for several weeks (Fig. 5) . In the meantime, Bahnson consulted with the influential physicist John Wheeler, who was just then turning his interests to the topic of gravitation. Wheeler had begun his career as a young nuclear physicist at the University of North Carolina before moving to Princeton, and he had remained in contact with colleagues throughout the state; the director of the new nuclear reactor laboratory at Rayleigh suggested to Bahnson that he reach out to Wheeler. Bahnson asked Wheeler who might be a good physicist to recruit for the Rayleigh reactor project on anti-gravity, and Wheeler (like Rideout) suggested DeWitt. Bahnson then sent another inquiry to DeWitt and followed up with a telephone call-''it was just a torrent of words from him,'' DeWitt later recalled, ''and essentially after half an hour I was not the least bit interested.'' But Wheeler sent DeWitt a telegram, urging him not to decline Bahnson's offer prematurely. Wheeler, ''an opportunist'' (in DeWitt's description), who himself had only recently turned to the topic of general relativity, sensed that One challenge concerned what to name their new venture. Early in the process, while he was still hoping to locate the project at the Rayleigh nuclear facility, Bahnson proposed that they establish a new ''foundation for advanced research in nuclear physics which would not disclose the primary interest in gravity,'' reasoning ''from the standpoint of security and to avoid publicity.'' Ironically, Bahnson seemed to think that emphasizing nuclear physics would cause fewer security concerns than gravitation, presumably because he still hoped the project would focus on practical applications of anti-gravity. 56 After surveying colleagues in California, Bryce DeWitt responded with other suggestions. His favorite title was ''Research Institute of the University of North Carolina''-a name, he wrote, ''which has a great deal of dignity, without being pretentious in the slightest degree, and which implies a certain permanence and honored tradition (which, of course, we hope to develop).'' The word ''foundation,'' meanwhile, had ''met with universally strong disfavor,'' he reported, ''as being too grandiose-implying something like the 'Ford Foundation,' 'Rockefeller Foundation,' 'Foundation for Infantile Paralysis,', etc.'' 57 Like Bahnson, DeWitt suggested leaving the word ''gravity'' out of the title, though not for security concerns. Rather, DeWitt suggested that the new institute should project a wide outlook, and avoid the appearance of ''a certain lack of open-mindedness.'' They should make clear in the institute's charter that the primary motivation was ''the desire to increase men's understanding of the phenomenon of gravitation and its relation to the main body of theoretical and applied physics,'' rather than use the word ''gravity'' in the institute's name. In the end, they settled on DeWitt's somewhat innocuous suggestion: ''Institute of Field Physics. '' 58 Next came the challenge of how to represent the new project to university administrators, fellow scientists, and potential donors. Bahnson sent a draft of an exuberant statement to the DeWitts and John Wheeler, entitled, ''The Glorious Quest,'' hoping to use it to announce the new project. The brief essay sprang from Bahnson's anti-gravity enthusiasms, tinged with his Cold War concerns:
Consider the impact on world trade, on international relations, on transportation, in fact, on our very way of life, if it should be found possible to react against the lines of force of the earth in a controlled manner like the manner in which we now control an electromagnetic repulsion. We may never find an ''insulator'' for gravity. But some day we may learn to react against the force of gravity. That possibility alone provides us with a Glorious Quest, particularly in this time of ideological impasses and threats of economic deterioration. 59 Bryce DeWitt marked up the essay, his marginal comments alternating between patient clarifications of distinctions between gravity and electromagnetism and outbursts like, ''Nothing to do with the price of beans.'' Where Bahnson had written, ''As long as the problem of gravity remains an unpenetrated frontier we can hope that man will one day climb the 'ladder' that binds the earth to the sun,'' DeWitt had inserted, ''for no damn good reason'' after Bahnson's ''hope.'' 60 The draft clearly alarmed both DeWitt and Wheeler, each of whom responded gingerly. DeWitt wrote that he ''enjoyed reading 'The Glorious Quest.' I just hope you will forgive me for pointing out a couple of errors in it which probably should be corrected before it is shown to too many people.'' 61 Wheeler-more experienced in interacting with influential nonscientists-was even more diplomatic:
Your own statement, ''The Glorious Quest,'' I found very interesting, and a stimulating expression of your own deep interest. However, I hope you will not mind if I question the appropriateness of some of the presentation for the purposes you have in mind. Ebullient as you and I are, I suspect sober going may go further when it comes to getting money from a foundation. 62 DeWitt drafted a more ''sober'' statement, to be used in place of Bahnson's ''Glorious Quest,'' entitled, ''A presently neglected area of physical research, and its potentialities.'' He began by announcing, ''The modern theory of gravitation, as formulated by Einstein in 1915, represents the high point of a profound revolution in human ideas as to the nature of the physical universe.'' Yet several factors had hampered physicists' efforts to explore the full implications of Einstein's work:
5. The loneliness and the absence of rewards, both financial and in the esteem of colleagues, for those who work in the field.
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Wheeler also stepped in to help, writing his own testimonial on the importance of a new center devoted to the study of gravitation, and offering to gather comparable letters of endorsement from other leading physicists. He succeeded in collecting letters from such luminaries as Robert Oppenheimer, Edward Teller, Richard Feymnan, Freeman Dyson, and several others. DeWitt's goal for the new institute was to ''provide a place where a number of physicists can work quietly, in financial and professional security, in a presently neglected field.'' 65 Wheeler's colleagues agreed that the subject of gravitation had been neglected for too long. DeWitt's former boss at Livermore, Edward Teller, for example, observed in his supporting letter for the new institute that ''general relativity has been neglected by almost every theoretical physicist,'' while Oppenheimer underscored that ''I share with most physicists the impression that this field [gravitation] has been rather neglected by us. '' 66 Although they agreed that the topic deserved concerted attention, several raised concerns about how best to structure the new efforts. Dyson cautioned that success would only come if the institute were incorporated into ''normal university life,'' rather than cordoned off or isolated. Feynman agreed, writing to Wheeler that ''to solve a problem creating new fundamental knowledge a great flexibility of thought is required. Such problems have in the past been solved by men in Universities who can change their attention from one problem to another.'' MIT's Victor Weisskopf declined to endorse the new endeavor-as Dyson reported to Bahnson-because he believed that ''the only effective way to support such research is by grants to individuals who will work in places of their own choice.'' Yet most of Wheeler's colleagues were won over once Wheeler and Bahnson clarified that the institute would be incorporated as a free-standing ''money raising corporation'' for the purposes of soliciting donations, but would otherwise be set up within the university. At the same time, Bahnson couldn't resist writing to Oppenheimer to reiterate his ''secret 63. Bryce DeWitt, handwritten memorandum on ''A presently neglected area of physical research, and its potentialities,'' n.d., ca. Aug 1955, in CDWM. hope'' that the institute might one day ''point a finger toward a practical utilization of gravity.'' 67 As the DeWitts and Wheeler were hard at work in the fall of 1955 crafting careful statements and corralling support, news broke of the new venture. The New York Herald-Tribune ran a front-page story, trumpeting, ''Conquest of gravity aim of top scientists in U.S.'' The piece opened dramatically:
The initial steps of an almost incredible program to solve the secret of gravity and universal gravitation are being taken today in many of America's top scientific laboratories and research centres. . . . [T] here are increasing numbers who feel that there must be a physical mechanism for its propagation which can be discovered and controlled. 68 Echoing Babson's and Bahnson's own claims, the reporter continued, ''Should this mystery be solved it would bring about a greater revolution in power, transportation and many other fields than even the discovery of atomic power.'' The article quoted from the prize-winning essay by Deser and Arnowitt, touting their affiliation with the Institute for Advanced Study (which had raised Oppenheimer's hackles), and lauded the annual ''Gravity Day'' conferences at the New Boston headquarters of the Gravity Research Foundation. It also revealed the new proposal to establish an ''Institute of Pure [sic] Physics'' at the University of North Carolina, to be funded by Bahnson and led by Bryce DeWitt-identified as ''the author of a Roger Babson prize-winning scientific study. '' 69 The article caught Wheeler by surprise, and he quickly went into damagecontrol mode. ''To keep clear of all these crazy anti-gravity stories is a real problem,'' he wrote to the various colleagues who had endorsed the new institute. Within a week, he had drafted a statement, together with Bahnson and the president of the University of North Carolina, which he labeled a ''protection clause.'' The clause was to be attached ''to each and every'' statement from the new institute, ''whether public or promotional,'' to wit:
The work in field physics and gravitation theory carried on at the University of Carolina at Chapel Hill, and financed by the Institute of Field Physics, as fund raising agency, has no connection with so-called ''anti-gravity research'' of whatever kind and for whatever purpose. Its scientists, basing their investigations upon verifiable data, accept the Newton-Einstein analysis of gravity as free of a single established exception, and as the most comprehensive physical description we have today. They seek the implications of gravity and other fields of force at the level of the elementary particles. More generally, the Chapel Hill project is a modest attempt to learn more about the nature of matter and energy.
Wheeler hoped that the statement ''will exorcize the demons!'' 70 Even so, Wheeler was taking no chances. He composed a remarkable fourpage memorandum to the president of the University of North Carolina at Chapel Hill to accompany the letters of endorsement he had collected for the new Institute of Field Physics. Wheeler graciously paid ''tribute to the vision and energy of Agnew Hunter Bahnson'' for initiating the effort and donating generously to support it. ''His efforts impress me as the highest type of good citizenship,'' Wheeler continued: ''Without the efforts of Mr. Bahnson and public spirited friends and corporations the new opportunities for scientific progress at Chapel Hill would not have happened.'' Nonetheless, Wheeler was eager to underscore that the university's physics department would remain solely responsible for ''the wise spending of this money''-exactly as if the funds had come from the ''Rockefeller Foundation or the Office of Naval Research.'' Moreover, Bryce and Cécile DeWitt, and the younger researchers they were eager to recruit to the new institute, should retain the freedom to pursue any research questions, as their own curiosity may direct. After all, Wheeler wrote with a flourish, ''we all know that universities after a thousand years of trial have turned out to provide the best machinery for searching for truth for its own sake.'' Most important, Wheeler devoted the longest section of his memorandum to ''the absolute necessity to avoid identification with the so-called 'anti-gravity research' that may be today's version of the last century's search for a perpetual motion machine.'' Einstein's general theory of relativity, Wheeler took pains to underscore, ''plus the most elementary facts about the strength of materials, leaves no place for machines to neutralize the force of gravity in the popular sense of the term.'' He explained:
From time to time individuals try to construct such gravity neutralizing devices. I know of no single reputable physicist who has the least shred of observational or theoretical evidence against Einstein's theory. But some people will never believe the theory until it has been the target of as many crackpots as tried to demolish the law of conservation of energy. With such experiments at the level of bricks, airplanes and rockets neither the University of North Carolina nor the Institute of Field Physics has any connection or sympathy, I am assured by Mr. Bahnson. Wheeler quoted liberally from the series of ''sensationalist'' articles that had appeared that very week in the New York Herald-Tribune. ''Such ideas are not merely fantasies; they are ruled out by everything we know today. '' 72 With these assurances and safeguards in place, the Institute of Field Physics, Incorporated, was born. While Wheeler advised the university administration, Bryce DeWitt sent encouragement to Bahnson, who was beginning to worry that the fundraising effort might stall. DeWitt urged Bahnson to make his appeals directly to colleagues and fellow industrialists in person. ''I am tremendously impressed by your ability to win the day by personal contact,'' DeWitt avowed, perhaps reflecting on his own interactions with the exuberant businessman. ''I think it would be asking too much of even the most expert salesman to achieve success through the mails.'' relationship with Bryce DeWitt from the latter's Livermore days, but also because Teller was a close colleague of David Griggs, a geophysicist at the University of California, Los Angeles, and co-founder of the RAND corporation, who had served as U.S. Air Force chief scientist during 1951-52. Griggs, in turn, was a friend of Bahnson's.) Griggs reported his and Teller's conclusions to Bahnson, expecting Bahnson to be disappointed, but assuring him that their ''considerations were undertaken in the spirit of sympathetic inquiry.'' Another physicist who investigated the device in person recalled that shielding for the strong electromagnetic fields was so poor that Bahnson's assistant's hair stood on end! 80 Bahnson remained unconvinced. Two weeks later, the chair of the physics department at the University of North Carolina-within which the new Institute of Field Physics resided-wrote to the university chancellor, outlining next steps. Another private donor would cover the costs for a further investigation of Bahnson's ''high voltage gadget'' over the summer. ''This seems to me to be a very worthwhile summer project,'' the department chair wrote, not least because it should bring Mr. Bahnson back in line with orthodox scientific procedures. We believe that the therapeutic value of this experience will teach him much concerning the rigorous methods that must be followed in science. Perhaps then, he might concentrate more strongly on basic research (and raising funds for same) rather than attempting to find gold in veins that have been worked over for centuries past. The Institute's earliest success came in January 1957, when the DeWitts hosted a conference on ''The Role of Gravitation in Physics'' at the new institute. The meeting, which included forty-five physicists, attracted scattered experts from eleven nations and helped to nucleate a new research community dedicated to the study of gravitation. Later called ''GR1,'' the Chapel Hill conference became the first in a series of international conferences on the subject of general relativity. 84 As one of the young American participants later recalled, the Chapel Hill conference was the first ''conference in which postwar students of general relativity were able to participate, and it was a marvelous experience for us.'' 85 Among many notable achievements, the conference stands out for having fostered the first definitive theoretical demonstration 85. The remark, while capturing something of the broader, more inclusive spirit of the Chapel Hill conference, is not strictly accurate: the earlier Berne conference had also allowed for postwar relativists to attend and contribute to the proceedings (e.g., Felix Pirani, Jurgen Ehlers, and others). Moreover, Cold War tensions prohibited certain people from attending the Chapel Hill meeting. Our thanks to Roberto Lalli for discussion of these points. that gravitational radiation is a robust feature of the general theory of relativity, rather than an artifact of any particular formalism. 86 Beyond the Chapel Hill meeting, Bahnson's donations and avid fundraising enabled the DeWitts to host several prominent experts as visiting lecturers at the new institute, and to fund graduate students and postdoctoral researchers as well, including Ryoyu Utiyama, Oskar Klein, Peter Higgs, Christian Møller, and Felix Pirani. In just over a decade, the Institute graduated seventeen PhD students and hosted twenty-seven postdoctoral associates, helping to seed a younger generation of experts in general relativity. 87 Following the Chapel Hill meeting, the Institute also helped to organize the first-ever meeting devoted solely to the problem of unifying quantum theory and gravitation-a pursuit that DeWitt had attempted in his Harvard dissertationwhich took place in Copenhagen during July 1957. The timing was no coincidence: both Bahnson and Trimble had been encouraged to recruit DeWitt by George Rideout, President of Roger Babson's Gravity Research Foundation, soon after DeWitt had received first prize in the foundation's annual essay contest. Trimble opened his letter to DeWitt by explaining that he and Rideout had recently been ''commiserating on the unfortunate state of the affairs that knowledgeable folks do not wish to get 'mixed up' in the field of gravity research.'' Yet Trimble and his colleagues at the aircraft company felt they had a real stake in the subject; indeed, as he continued in his letter to DeWitt, ''our industry was vitally concerned with gravity. '' 92 Trimble explained that the Glenn Martin company aimed to invest in basic research on gravitation, but had not as yet been able to find qualified researchers in the field, which (as he observed) ''at the present time is peopled largely by mad men and quacks.'' Hence the Glenn Martin company planned to establish its own research laboratory, which Trimble grandly described as an ' 94 Early in their discussions, Trimble offered to connect Bahnson and the DeWitts with the Air Force, since Glenn Martin was already a major defense contractor. 95 Before long, an Air Force lieutenant colonel visited the new Institute of Field Physics in Chapel Hill, and offered to stay in touch. Bryce DeWitt followed up in July 1956, suggesting that perhaps the Air Force might help underwrite some of the costs of the upcoming January 1957 Chapel Hill meeting. The matter was passed to Joshua Goldberg, a recent PhD physicist who had just taken a position at the Air Force's Aeronautical Research Laboratory at the Wright-Patterson Air Force Base in Ohio, upon completing his dissertation on gravitational physics under the supervision of Peter Bergmann at Syracuse University. 96 (Bergmann himself had been an assistant of Einstein's in the 1930s.)
The relative positions of the DeWitts and Goldberg during the autumn of 1956 are striking. With Bahnson's funds and support from the university, Bryce and Cécile DeWitt could launch into hiring students and postdocs, and planning their upcoming conference. Goldberg, on the other hand, wrote to Bryce that he was ''somewhat isolated'' at the Air Force laboratory, and hoped that DeWitt could send him reprints, to help him ''get caught up on developments in the field.'' Goldberg went on: ''So far we have no money for contractual research. Every day the expectation is what [sic] within a month some will be forthcoming. I suppose that is the way it will remain until the day it shows up.'' In the meantime, Goldberg's thesis advisor, Bergmann, suggested that in lieu of direct payments to support the Chapel Hill meeting, the Air Force could provide transportation for a few participants who were based outside the United States. 97 Goldberg and the DeWitts pursued the plan, and in the end, the Air Force was able to provide some direct funds for the meeting as well as arranging Military Air Transport Service (MATS) for several workshop participants.
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Much as with Trimble, RIAS, and industrial support for research on gravitation, the early Air Force efforts thus piggybacked on institutions and relationships that had been forged by Babson, Rideout, and Bahnson. With Goldberg's support at the Air Force, however, there was an important difference: unlike the private patrons, Goldberg was himself an expert in the field and was able to contribute to the new projects intellectually as well as administratively. After he met Cécile and Bryce DeWitt in person at the 1957 Chapel Hill meeting, they immediately began sharing plans for ways to continue to foster support for the field. The DeWitts could work with Goldberg as a partner, not just a patron.
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By the time of Agnew Bahnson's death in 1964, the study of gravitation enjoyed a dramatically different institutional base than it had in 1948. Locally, the situation deteriorated for the DeWitts after Bahnson's death. His widow transferred funds to the university rather than to the Institute of Field Physics, which complicated planning for hiring postdoctoral associates and graduate students at the Institute. 100 Moreover, while Bryce DeWitt was promoted to 100. Compare with similarly fragile relationships that supported research on the foundations of quantum theory during the 1970s, which was likewise largely sponsored by private donors and nontraditional institutions. Though such patronage helped sustain efforts at a time when the research topic appeared far from the mainstream, these relationships lacked the long-term a tenured professor in the department of physics, Cécile DeWitt was demoted to a lecturer-despite her own significant accomplishments in the field and her tireless administrative efforts, both at the Institute and as the founder of the annual summer school at Les Houches, in her native France. 101 Though the Institute of Field Physics failed to flourish after its main patron died, support for research in the field continued to grow. After being courted by Glenn Martin's RIAS laboratory, mathematical physicist Alfred Schild convinced his home institution, the University of Texas at Austin, to found a new Center for Relativity, in 1962.
102 Schild rapidly parlayed his international contacts-solidified by the new ''GR'' conference series, which had begun with the 1957 Chapel Hill meeting and continued to receive Air Force support-to recruit several young researchers to the center, including Roger Penrose, Roy Kerr, and Jürgen Ehlers. When it became clear that the DeWitts were looking to leave North Carolina, Schild recruited them both to Austin as well: both were hired as tenured full professors in 1972, and Bryce DeWitt became director of the Center for Relativity. 103 Since the end of the Cold War, meanwhile, private funding from wealthy donors and philanthropic foundations has once again come to play a significant role in areas like relativity and cosmology, and their intersections with quantum theory. For every Kavli Center for Cosmology or research project funded by the John Templeton Foundation, we may hear echoes of earlier, generous patrons-most notably, Roger Babson and Agnew Bahnson-whose enthusiasms and eccentricities helped to spark the ''renaissance'' of relativity.
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